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(57) Abstract: 



PURPOSE: A segment and field sync 
(synchronization) signal detector is provided to 
quickly generate a sync signal without additional 
hardware and improve reliability of the detected sync 
signal by generating a reference field sync signal, 
and comparing it with the input signal. 

CONSTITUTION: A 13-symbol correlator(1 0) 

determines correlation value of an input signal j 
according to the data segment sync signal and the : j 
pre-load 9 symbol of PN511 sequence. A field _j 
counter(60) counts a symbol input for one field. A counter(20) stores the counting value of the field 
counter(60) when the output of the 13-symbol correlator^ 0) reaches its maximum and detects if there is a 
change in the next maximum counting value to output a pre-lock signal. A PN comparator(40) outputs a 
post-lock signal by comparing the input signal with the output of a reference field sync signal generator 
(30). A detector(50) detects the sync signals and a field switching signal. 
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(12) ^HWSM(A) 

(51) Int CI 7 (lO g^HSj^L ^2D01-CE64521 

^ 7/0D ' (43) SPHStt 20O1_0r7_gQB_ 

________ _______ ________________ _ 

(22) ggjjya I999_j12jj29_j 
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2 71 E£ _TA! ^S^EHS 2g576 
(74) CHEI_! «tsa 
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o. co-em , b ___ fecial- _i_h^i gauss w»hm sreitt ass, mioiEi Aimem 

_3_!s2h PN511 B (sequence)ej £71 _!_: (preload) 9 SSOil [DEI- Sq_!_i(dataJn)2J 
^(correlation)^! Hgoh_: 13-_Jg 6_-¥2 r ; _!" HE S2J- _J»2| 7f__m_: _E 

?r£E1^£ r ; #71 13-_ M _t_W2J _r^OI 2ICH7H HH2J #7| gE 7I_B¥^ ^SBa(max_count)g 
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SHM _ _^0| r__ a_OI _!S Oig-_2(nPreLock)S ^t-SEi^SFJ #71 7I_-E1¥2J 

#q(nPreLock)(HI COEF 71 _5HE_!_i_!:_:(PN51 1 , PN63)f? _?q^r_: 71 5 _E_3__ I!_¥2I-; _jq_!s: 
£h 7l5_E^a_!5: _T«¥2J _f^(PN5l1, PN63)fr UliSoKW _|g^_j2l(nPostLock)M _r^or_r PN 
_IS^_|2:(nPostLock)tHI TfflOiEID) #71 7r£Ei¥2] Sffl?hSB»(iiiax_count)a OISSKfl 
_B_!H(nSyncLock. nDSSync, nFSync) S _JE§E_S:(Foe)i} 3ifBl_- #H<_:_: a»¥~. ~ i_j^hCN _! 

s-xie hsskm, s^ds^^Ei _!3_!hm am ai ahhsm _3__(4 _j§)2 r pnbii 

1 (sequence)^ £71 _gxl _!_r(preload) 9 _Mlr gAIWI Ahgol-OI 7l5„E^ia_!_t_[ OS, 
01 H a^_!2& HIIHurOI ^H_!_M 3_m£aW, _1E2J ol-ESJlCH ^7F SOI _JH_!_:M _l^r>il ^ 
Slf 4 SifrSI- OI-HEi 13 _ if Oil ai^H ^(correlat ion)0| OI^OiT^I _l_t_] Aj3_l^_] _ 

E1S PAH EIJ_OI°J *IEKH A|__j&l!A1 AhgEI_: _0O|E12J 

E2_: ElOilA-L HE _3 A11__!_^ 

E3_ B_.^_! PN511 _T_J7|2| MS! M^E. 

E4_: _j_!-^_! PN63 _r_37|2J "gfr M_| H^E. 
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Stiff'! . fWS* XfV 

B S2? PAIS EIM0I2J &5 *nKH(VSB: Vestigial Sideband) Al^gM Sol SI 

qdaS^El SSdSg Bftlf At Aj|3S<§ S3d:£t4 SM)2h PN5I1 B (sequence)SJ 

£7lfi§*ldS:(preIoad) 9 S»» SAID)! Ar»fiK« 7l5SES3da:g «S*J- 0I» a«!d3:2r 

aimmoi ssdsg §*s^ ah 33 m a be sBds ggs*iw aoia. 

5<XH Ar§ S2J EIHOIHJ *BKH(VS8: Vestigial Sideband) At^SMAI^ H0IH2I 5 

^(Synchronization)* AI33M £3 (Segment Sync)(4-Symbcl[1.-1,-1,I])21 SE S3(Field 
Sync)(! Segment, 832 Synboi)* ArSSKD »20|. 4=d7llWA1ir Dl S3d£g 3SWI W«| 
^(Correlation) g, v 22* Ai-gtfQ. 

pais Eisoi2j &n amm 64=d M±m\M ai-seis sd mmsi sum uEHHSt&H. si 

U2J aOlEI AO2JM(0ftta Segment )S 832JH2J Sg(&abol)3 =?Sa3, SHJ2J SE(FleId)£ 0! 313 

?hsj aosms ^sao-. 

017iA1, 2| Di01E-( S3 AH33M(Data Sync Segment*!. Data Sync Se3*ent#2)£ W A1I33M2J Si e»M 
4 SS(1,-1.-t.1)£ ^SHDi. IE S3 AH3SM(Field Sync Segment )S QH BE2| 3d AJ33M 
7r SO. 

3E|3, IE S3 AH33M°1 :?£g £2011 UERHSfeOI. BE S3 A1I33M= 4 SS^I DI0IB AO 
3M S3d£(Data Segment Sync), 21 A* t^S (Pseudo-Random sequenced PN51 1 (51 1 Symbol) S! PN53 
ffl- PN63". 3EI3 PN63ES ?SSO. 

SEfcf. flOIS «I0CH°i SEg SAioi— VSBM00E(24 Symbol). WafCH (Reserved) (92 Symbol). SEj 
3E(Preeode)(12 Symbol )S ^S^Ch 

0171/4, PN511S *i X*X**+t*)C+X+\ SJ £7l£SXI(Prelrad)(-1. 1.-1.-1.-1.-1, -1,-1, -1)S §°J£i 

3, PNS3S S AX+1 SJ A7lflS» (1.-1,-1,1.1,1)3 §2121501, 0|§ ?tt£r M§ S3 LHXI E4CHI Li 
ERHSSQ-. 

£55 SEH OI0IE1 A03M S3d2: 3SS«2J :?Sg S3 BBESAI. 0!0il EAIS b r 2f SOI CHOI 
Ei A03S S3d£(1, -1.-1. DWI ffl-EI fie?d£(data_in)2J S£Kcorrelatlon)2fg 2§Sr= A03M 
S£h7l(1)2r; S7I A03M SSCT(1)2J gqg Al# S2t 3SSr= AOSM Sj»7i(2)&; 
Ail32!M 5J»7|(2)2J gqg 7I-SS313, 3 ?rSSa SfOI affl 01 SOI 3 

Ail Zl 3 M S ai (nSegLock ) a A|32»MS3dS:(nSegS/nc)g gq©r= ?rSE1^(3)S 7gSL1. 

3E13, E6S S3) ffiE S3dS ^?§g MSJ ggSSAI. 01 CHI EAIS Ur2r SOI A132!M 

S3dS(nSegSync)g 01SSKM 7l5g3S3d£g 4SS»r= 7l5gES3d2 *-^^(4)2r; 
S^dS(data_in)2^ S7I 7l5B=S3dS WiS±?(4)°l gqg UliSSr= SS^(5)2|-; S9! 2.% 
ag^(5)2J gqctil ttHEr 2S2T0I El= ^^g Sg*r= S^aRSt Sgi?(6)2r; S7| 

St 2§^(6)2J gqg 31S8Sr3, 3 31^83 ZWI igMg 01 SOI S S3« dS(nSyncLock) 3! S 
ES3d3:(nFieldSync)g g^Sh^ ?i-SE1^(?)SU-; S7I m±S.^ SgY(6) 3! ?I-SE1^(7)21 gqg 
tmmO\ gE§5dS(Foe)g gqgfe SESS Sg?(8)S ^SEIOt, 0I2F SfOI ^?SS SEH SSSJ 

A033M S£!v>l(im a^dS(data_in)OI 01 01 El MI32M S3d2(l.-l,-1.1)g SSKfl 
a^ds(data_in)2J S5>(correlation)Srg §§Sr=H, 0|U8 a^dS(data_in)^ M0IE1 A|3E!S S 

3dSd,-i,-i.i)2f mm°5 acH^g 7ixia. 01 as ±% Al^^ A«3S!g ^s7i(2)oiAi 3»a 

□El 3, ?1SE1^(3)^ S71 AJ35DM Sjg7|(2)21 f^i ?rg§Sr3, 3 SfOI i§ 3g OIS 

OIS AOSg«dS(nSe9Lock) a AH32!MS3dS (nSegSync)g g^tJO. 

OPIAj, S?l 5"rSEi^(3)e CB0IE1 AI33M S3dS(1,-1.-1,1)2| dSISg 3§S17I 9JSHAI tW AO 
SIS S3^^ 3rSSg §13, 3 S213 AII3SJM S3d»1 «(Lock)EJ2JEfe 2g UERH= Afl 
3ojE«dS:(nSe9Lock)g •*ld$r£ gqttO-. 

^S, BE S3d2 3gS*IS All35JMS3dS(nSegSync)g 0ISSKM 7l5SES3dS: a^^(4)CHl 
M 7l^gES3dSg aS«13, 9.m agi?(5)(H|A| 0|g gjqdS:(data_ln)2r blStTP-. 

3si3. a^aszt as?(6)c s^i 2« ag^(5)°j hi a sikhi cr>£h assrai s^7i a= ^^g 
agsr=m. oi a^sroi ai?i a= ^zi-oi me iES3ds ^zwi aa. 

□El 3, ? f gEi^(7)^ S7I S^aSSt ag^(6)MAI a»^S SES3d2g 3rSS5l3, 3 ?rSSa 
2WI igaiS! 01 SOI 3 S3«dS(nSyncLock) S gES3d2(nFieldSync)g g^SKfl BES 

3dssi dasg asti-Q. 

017IA1, S3«dS(nSvroLock)= Si^£S Eg S3dfi71 ^Eiagg UEHH= dSOI3, gES 
3dS(r.FleldSync)^ g=S3dS ^Z*S UBLH- dSOIQ. 

Ett. 1ES£> 3g^(8)S S7I m±3.mZt 2S^(6) a ?rSE1^(7)Si g^g a^^OI DH SE7r S 
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SB [QDfD "0' Ti UERHS BEB»flS:(Fce)B g^^Q. 

aau, «3iwai» atoi eeH^i 71*011 sichai a^dss*e sh^hi aair ai 4?h^ a»sj2s 

OI^CHS 01I01H AOSJ= #H£i2:g QlgciFffl S£2J S34!2i 2§sm, OIDfl CU-Bf AOE1M#3£! 

m as- ohj ek 6jH<MH£ dsisai ^oiai^ gaisoi asto. 

CD-Ei-Ai , H iSg #7iEF ITS Sffl^ S39BS tlBSCT °loFO| S^ds:S¥E1 #H£! 

j£M A! /OSiM AjH£]3:(4 #M)2F PN511 € (sequence)^ i£7I£gx!£!3: (pre load) 9 

SAIDD AFSSf-O! 2I5BEgH£!:S:fi OS, Dig £J^!£!22F UmtW &BLH±m 2^oFE§ » 

= Aoem a ie aad* bbsxib astroo n woi am. 

Dm ITS ITSoP] Sit! B »SS HI 01 El A05!§ #H£|2:24- PN511 B (sequence)^ z.7\£™ 

a t!2 (pre load) 9 #§011 LP-Ef gj^£!s:(datajn)ai #EK cor re I at I on) KM ^SsF^ 13-SB #£.^2W 
tl- HE g°h a««BS #§2J 7F£DoF^r §E ?FSa*5^; #71 13-#« #S*21 S^Oi SICH7I- 
m HH24 #71 HE 7FSE1^BJ ^S§St(max_count)§ Qg #7! aOOFSSZT (rnax_count)^ S 

§ s^s a«em, n 2f flaKM ma woiskm ?hsnaoi ±s a hoi aa 

0ia«fc!fi(nPr8Lock)fi BqSfe 3SEtt*»; #7 1 7F£E1^°J «q (nPreLock)OII CO-Bh 
7IS§E#3£!:§:(PN511, PN63)M g^Sfe 7I£i!E#3£!2: S^£!22|- #71 7|£I!E#3£! 

H &^¥2J Bq(PN511, PN63)g HimSKfl SS«£!s(nPostLock)g g^ufe PN Him^Si-J £l§^£!2: 
(nPostLock)Oil ^JoH nOISEIOi #7! 7h£E^2] 5|CH7Fg§2f(maix_count)M Olgoj-Dj #3£!:£(n&ncLack, 
nDSSync, nFSync) a ^E^&d2(Foe)M S^Sfe #H£!2: SB^S ^S3KM S ^S£g 

DISK B fifSM M ^^AIOIIM tl W ESI SSftKN 6M« £2oh3 Qgll- 

E?s s A09M g HE ^2 BB3M2I M°] M^ESAi, DIM EAlti" HfSi- BO! 

HIOIEH Alias M #3£!a:(4 #M)2F PN511 ^(secwence)2J £71^Sxl (preload)£!:s:(9 S8)M CD-El- Q 
^Aj3:(data_in)2J ^(correlation)^ ^g^fe 13-#S #5h^(10)2h ^ ^E ggJ- S^E!^ #S 
5?^Du^ HE 7^E1^(60)2h; #7! 13-#S #Sh^(10)°l a^O! 5[CH7F m #71 §E 
?^E1^(60)3 7FS§^(max_count)g AS*]- #71 SCH?hS9« (rnax_count)2J gg 3# 
tQ, □ 2a ^ShOll C0EI- 7hSSS XHCH^hOI 7FS§K0I ^§ HIB01 El 3 OI3«tf fi(nPreLock)B ■ 
^efe 7h^Ei¥(20)EF; #71 7F^Ei¥(20)BJ (nPreLock)Oil EU-Bh 7|^HE#B^h(PN511 , PN63)M 
7i5§E#Hi!2 «TAHbd (30)2}-; ^^d2(data„in)2F #71 7|^E'E#BA|s: Sa¥(30)2J m 
^(PN511, PN63)M HimuhOj 5l^^^!5:(nPostLock)M PN H] Jul" (40)E1-; 5ie^^2(nPostLock) 

m Sin AilOiEIOi #71 7F^E1¥(20)ai aCH3hSBa(max_count)« OlgohOl #3^H(nSyncLock, 
nDSSync, nFSync) a §E§&4!S:(Foe)M 3l^z #Hi!5: ga^(50)S ^#oFCfl, DIEh g"0| ^#*j" 

b wsoii mm Btf A10121 a ^sg #ah^i ^ssj-ek 

S7^, 13-#S #5.^(10)= S^ij2(data_in) a QIOIEI ADSI§ #Bi!2:(4 #S)2f 
^7l^gx|(preload)^2:(9 #§)01l #&(correlat ion)SS ISofeQL 01 UH §E 7^Ei^(60)~ 
§E §y gJ^EI^ #82J AI^IQ. 

0)71 A1, #71 13-4JS #3-¥(10)^ gj^EI^ a^i!s:(data_in)Ofl CHoH 3^^^^ #&(correlat ion)Zt 
e BS*m, #71 §E 7F^Ei^(60)^ tm°l §E7FXIUS3 Elfi'^Hl, QA| 260416(832x313 #M)H|- 
XI 71 SIM Al^thQ. 

3EIH, 7FSEi^(20)^ #71 13-#S #5.^(10)2) #&(correlat ion)2f°| SI EH 7 F 1* [III #"71 §E 
E1^(60)2J 7hSM»M OISSCH?l-Sll«(inax.count.old)^S 71^*1 QM, Ol^Oil g^S eXHSLH^S 
§^(max_count_new)2h 01 ■ HIEoKM E ^SUSffll ^xl^FS 7^^S (count-up )Sm, BflSKI SSS 
71-S^EhS (count -down m& MAI (HI ^ AB 5l CH 7hSH ^(raax_count_new)M OI2slCH7FSD^(max_ 
count.old)^^ mmO\ si CH 3? F^ H ^ ( max.coun t ) ^ ^ 

3EIII LiAl, #71 7h£E1^(20)= #7|0j|AI 7FSH^ StOI Ell ^ (HI oHS^fe XI 01 H|in§Hl, 

□ am- ?saaoi ^§ am oi#oi sues 'sawsi oia«aa(nPreLock)g «q»a. 

7l5gE#36!H S-*S¥(30)S #71 7FSE1^(20)2J (nPreLock)Qil CD-El- 

7l5HE#3i!5:(PN511 J PN63)M g^^feDfl, #71 7I^HE#3d2 ^¥(30) LH2J PN511 ^71(31) 
= 7|^^gXl(preload)7h -1,1,-1,-1,-1,-1,-1,-1,-1 0IH, PN63/PN63* &S7I (32)= 7|^^gx|7h 1,- 
1,-1,1,1,1 OID, 

0171 Ms #71 PN511 ©4S7|(31) 9! PN63/PN63* ^71(32)^ E3 LHX! E42f ^H, 0|2J gSTS 89 Sl- 

HEIIl, #71 7l5§E#Bi!H ©4S^(30)^ 0l3^6l2:(nPreLock)7F 'TEiS^I S E!S #71 7i5HE# 
3 Aj2 ^ah^(30)2J ^7|x|^§t:IM S^gTOF PN51 1 , PN63, PN63\ PN63°J ^A1S 7I5§E#HA!hM 
45#o|-01 PN HI 12^(40)^ g^§j-EK 

HEiS, #71 PN b|IH^(40)^ a^i!S:(data_in)2F #71 7l5gE#Hd2: ^¥(30)°J g^M tdlJU^F 
01 « ds:7F ^xl^hS , wa« , 2| 5lg^i!5: (nPostLcck)M B^WD. 

Eti", #3d2 3#^(5Q)^ #71 5lSSAis( n p 0St Lock)7|- TdS?l'S 1 UH #71 7h£E1^(20)^ 5jCH 
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9FSg2f(Ka« count)* Gi§3r0) SSfirSCr&TJcLock. nDSSyne. nfSwc) S SES&drStFoe)* ge*-** 
D. 

0PIA1. £K7| ?FSHJ#(M)2| £ICH3JSS3tt"a*.count)g EfOlEf All US S 4J3flfi?I> AI**5Ife *l£2i 
y*£¥& 13^1* *01?3 gife SiOIHS £J3£!-§: (rSynclock. nDSSync. nFSync) Si »ESSd£(Foe) 
SJ 3*01 JF&tHl, EIDlEIAinaM £3£!S(nOSSync) 3! SEA1I3S5M £}3dS:(nFSync)= , »S« , OI 
Ai ^EISEI'S i! 3:01 01. 23*d£(nSynd.ock)£ ds:(nOSSync, nFSync)7F S/"£ *(Lock)SJ3 "73 
a*l'S SIS iiSOICr. 

3512, SIEBS6!S(Foe)fe SE2J SShAi OFD "IT *g TS SSHS drzSOL OH SEWO ^ 3 
ill PN63* g(sequeree)Ol &SEI& 31* OISSFOf *«!«». 

3j, PN bi£l*(40)£ £!£0il "^(even) 11 EM *(Lock)SLI£S, Ms. om°i 
SEa&dS(Foe)fe SEA1I3SM S 3d* (nFSync)* OigSrOI M3AI3IS gCK 



gEOil CHoH 



OiyOiAl tfStr HHU- SO! B WSS £i«!d:££i*Ei ^at!21 S*Sf A! JW3SH S3d5:(4 £*) 
» PN5I1 S(sequence)21 i^lfigfld 3: (preload) 961** SAIH A»*K)I ?i5SE$J3i!5:* S*S 

t* tm, oi* emasst Hiram 33d-a-« ass^s^, ssesj s r Esio-ej *-;(• aoi aaas* 

d^SMI 45 SiSiU- OrSSI 13 3*01 9«| S«1d3:2J ^(correlational 0\%0\K 2*S & 

3d£2J £ia«* tf^fSrS SUPr 21Q. 



LflOlEI Ail 33 S £J3d5:2F PN5I1 g (seqjence)SJ ^7lfi"gfli!3:(preload) 9 gaWI 
(data_!n)°J gSKcorrel«tion)2t* g§Sr£ 13-2* g»*2}; ti" SE fs3 SqEi=_gJ*2l 



1 

_ . . 

4=§ ^SSofe SE ?(gE1^af; &?\ t3-£* &S*2J *^0I SOPr * 0J2J £P| SE 5»rSEii?S| 
?*SS»(inw_count)* »3tt OS #71 affl?rSS2«WB<.count)2J S?* 2*SKH, 3 3* 3 
1KHI OrEr ?tS9* HOtSKJI ?tSS20l 81*01 HS OljSf ^(nPnicick)* •■SjR&.fH^E 
SLr; #71 ?r£Ei*SJ *eS(nPreLock)M CIHh 7 1 5 SE 3323: (PN5H, PN63)* Se?3r= 7l5i!E23£! 
2 tt*3¥2r: aqi!32f £7! 7|gSE23d3: ST4S^2J *5?(PN5'1, PN63)* bliHSrO] 
Slg^dSCnPostLock)* S^S^ PN UII2*2r: SS*4!S(nPostLock)0M SJtl HIOiaCH #71 7f£Ei* 
2| aCH?rS9«(«>aK.ccxmt)* OISSKM ^3dS(nSyndock. nDSSync, nFSync) a SES»d2(foe)S 
a*«r= §3d* 3**3 g 31* «§E3 5 f = A«32!f= » SE Q3d3 a*§*. 

2. 3a 13.HHI aOiAi. 4 V 7I ?rgE1*£ 79S5h01 g OJSSCH ?rSS 2t(»ax_count_o I d)lF IB_ * 
qS *£^£lCH?r£S^(«ax- 
5h3, aOI?rS92rt3i fflSC 
33 M a SE S34JS Sggxl. 



V 



I 

ax 



032 symbol's 



i 



£a:a .112 S«^m«ntf; 



i f :ct-i Sync scgmcnl 
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Uyi;:j| 



; f vr3M5Cir ;va[Fi 



K3K 




• Outfits 




I 

4 



12* 



SO 



m^x count 



JUtU I — 

*9 



10 



20 



JILiJL 



.nEfri'lgc*,. 







til 







30 
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